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physiological prerequisites for the formation of the very antigens studied.
Instead, the immunochemist deals with differentiated end products of what
is most probably a complex series of events in time and space.
Much evidence does support the view that at least part of the specificity
characteristic of organ differentiation is associated with immunological
properties. If this is so, then specific organs might interact with homologous
ones and thereby effect their differentiation or growth; the interaction occur-
ring perhaps via immunochemically identifiable substances. Although abso-
lutely no definitive evidence is available on this problem, several hypotheses
have been advanced to deal with it, the best known being the Template-
Antitemplate of Weiss. No satisfactory experimental test of any of these
hypotheses has been designed; most probably one will not be until new
techniques are available.
Perhaps the most valuable aspects of Edd's treatise are the discussions of
currently unproved hypotheses, ideas, and disputes. By phrasing the prob-
lems now confronting developmental immunologists so candidly, he has not
only done them a service in clearing the air for future progress, but also
has provided a panoramic view of the whole field for the nonspecialist, a
view that will enable such a person to read forthcoming work critically and
put it in correct perspective. Every developmental biologist will profit from
reading this volume; it is highly recommended.
N. K. W.
THE PHYSICAL FOUNDATION OF BIOLOGY. By Walter M. Elsasser. New
York, Pergamon Press, 1958. x, 219 pp. $4.75.
Recent biological thought has been considerably influenced by several
theoretical contributions of nonbiologists, such as Schr6dinger's What is
Life! and Wiener's Cybernetics. Whether the present book will take its
place among these classics is problematic, for there are important differences
between it and past efforts. The purpose of the book is to bring to bear on
general biological theory the disciplines of quantum mechanics, information
theory, and automation. The outcome is perhaps less important than the
approach.
The first half of the book is devoted to excellent nonmathematical explica-
tions of feedback, information, and information storage. It is interspersed
throughout with remarks emphasizing the great extent to which mechanistic
devices can mimic biological systems. But these similarities in no way imply
that organisms do actually function as machines. The second half is devoted
to the thesis that, in part, organisms do not behave mechanistically.
Specifically, the author sets forth the working hypothesis that "organisms
seem to behave as automata in all respects, except for information storage."
There exist conditions of long-term stability in living systems which are
unaccountable in quantum-mechanical principles; this stability is said to be
describable in terms of biotonic laws which "express the conditions for the
stability or reproduction of information in the organism in the absence of
mechanical storage." The author's stand is in no sense of the word vitalistic;
the biotonic laws are to be causal (in a wide sense), and operationally
accessible.
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Elsasser is careful to state that the deduction of such emergent properties
"should be based on observed explicit discrepancies between the way in
which a mechanism is expected to operate and the way in which the organ-
ism is actually found to behave." Unfortunately, it is just in the formulation
of explicit discrepancies that the argument is least convincing. The main
point to be got from the analysis is that the author finds it difficult to believe
that sufficient information can be stored over long periods of time in molecu-
lar sructures in the face of the relatively enormous noise from random
processes at the microscopic level. Now, this is a quantitative argument: the
biologically trained readerwill doubtless pick out manymisconceptions in the
author's' treatment of biological phenomena, a great many of which, when
corrected, provide quantitative counterarguments. None of these can, of
course, be any more decisive than the author's original conjectures without
vastly more quantitative data than can be had at the present time. Neverthe-
less, the over-all effect with respect to explicit discrepancies is to fail to
convince.
To over-emphasize the last point would, however, be grossly unjust. For
the unique and vastly important property of Elsasser's conjectures is that,
by their quantitative and operational nature, they are in principle testable.
Thus they cannot be overlooked by anyone seriously interested in the
foundations of biology. The outcome is less important than the approach.
Elsasser also presents the sketch of a remarkable theorem indicating that
biotonic laws cannot be proved incompatible with quantum mechanics. This
result is based on Bohr's principle of generalized complementarity, and a
"principle of finite classes" such that the number of organisms is so small
relative to the number of possible microscopic configurations of their com-
ponents, that the "membership of the class of organisms will be exhausted
before a statistical proof of contradiction can be achieved."
The difference between this book and the previous classics will now be
apparent. The latter gave the biologist the feeling (real or not) of a sounder
foundation for the mechanistic hypothesis. Elsasser attempts to unsettle that
foundation somewhat, and for that reason may be somewhat less "popular."
But, regardless ofthe fateof biotonic laws, this book is a lucid, rigorous, and
stimulating prototype of the manner in which such controversial and
inaccessible subjects should be handled.
F. M. W.
THE CHEMICAL PREVENTION OF CARDIAC NECROSES. By Hans Selye. New
York, The Ronald Press Company, 1958. 235 pp. $7.50.
In keeping with his well-known ability to classify and organize a vast
amount of information, Dr. Selye has summarized the results of his own
studies and those of other investigators that pertain to experimental myo-
cardial necrosis. Although the title of his monograph suggests prophylaxis,
alarge part of thebook deals with mechanisms of production of experimental
"cardiopathies."
Rats were used for most of the author's experiments. The animals were
"conditioned" by the daily administration of a synthetic adrenal steroid that
possessed both glucocorticoid and mineralocorticoid properties. Cardiac
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